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OXAZOUDINEDIONE HYPOGLYCEMIC AGENTS 



The present invention relates to certain compounds of {he formulae (I) and (II). depicted b^^aving 
uti.it/as hypoglycemic and hypocholesterem.o agents, methods for their use and pharmaceut,ca. compos,- 

"° n Ts^lTe^ discovery of insulin and its subsequent wide-spread use in the treatment of 

JZtt££?£ZJ** « - — *~ (-9- chlorpropamide, 

amide. tolazamide) and b.guanldes <e.g. phenformln) as oral hypoglycemic agents the MM* * 

conlTs of a combination of diet exercise, oral agents, e.g.. sulfonylureas, and in more severe cases, 
nsu Holeve" the clinically available hypoglycemics are unfortunate* fraught with Cher **m™*£ 
tions which limit their use. In any event, where one of these agents may fa,, m « ^^^"^ 
may succeed. A continuing need for hypoglycemic agents, which may be less toxic or succeed where 

^F^ermo^e^rosis. a disease of the arteries, is recognized to be the leading cause of death in 
the Er3£S££.»nd Western Europe. The pathological sequence leading to atherosclerosis "J**™ 
heart disease has been described in detail by Ross and Qlomset in New England Journal of ^ne295. 
369*77 (1976) The earfiest stage In this sequence Is the formation of -fatty streaks In the carotid 
369-377 (1376). ne earaesi ^^Ty^ tesions are yellow in color due to the presence of 

!ZTh Iscte cells laden with lipid and surrounded by extra cellular lipid, collagen, elasttn and prot- 
SSTX c« s ptTmatfx torn a fibrous cap that covers a deeper deposit of cel. debris and more 
Z£X*VU^*H is Primarily free and esterified cholesterol. The fibrous plaque forms slowly and 
fclSftUe ^ to beceme cid L necrotic, advancing to the "complicated .esion" which accounts for 
ll Z arterial occlusion and tendency toward mural thrombosis and arterial muscular spasm that 

'^^^TL* established hyperiipidemia as a primary 
nonvascular disease (CVO) due to atherosclerosis. In recent years, leaders of the medical profession 
^ Z^rer^Bm^Z lowering plasma cholesterol levels, and low density lipoprotein choles- 
M CiSS?- es'settial step in p^vLon of CVD. The upper limKs of "-rna." are nowj^ to 
r^ScaX tower than heretofore appreciated. As a resuit. targe segments of Western W***™ «e 
I E to be at high risk for development or progression of CVD because of this factor. MMdu* 
S£ rZSs independent risk factors in addition to hyperiipidemia are at ^^^^J^. 
rdepe^ris^rs include glucose intolerance, left ventfcular ^^^^ ^Tpart 
the mate sex Cardiovascular disease is .espec^lry prevalent among diabetic subjects, r W« in part 
^^"e existence of muKp.e Independence factor, ^^^^^^^ *> 
aeneral oooulation. and in diabetic subjects R#«^ therefore -.r^J^S!^,,. 



ZZSSL ZZXZ numbers 0. Individuals « high «. « «»^ « ££srrE5! 

Llinent ol both the hyp.rtipld.niia and hypoglycemia associated ««h the diabetic state »tth a single 

,0 p££» «Ts *pVof as reXed by Blank [Burgerts Medldnal Chemisby. Fourth Edfton. Part II. 

J*n Wiley and Sons. N.Y. (1979). pp. 1057-1089]. 

sS.Ts. Potent 4.367,234 discloses hypoglycemic oxazolldlnedlones of the fomula 
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- -P^"^^ P— Notabiy. wi» 

tow teve, of hypog.yce.lc activij. Schn^ US^n^^^ P ° SSeSS * 

of similar oxazofldinedione hypoglycemic aoents whirh J a tZl « , 4 ' 342 ' 771 further disclose a variety 
heterocyclic group. These .ruSS! ceZ f ^oZnToTl T * *° 5 - p ° Siti ° n with a 
^"-Patent 4.61^^^^ 




»e-P^^^^ -J* tower a*y, or lower afcoxy. Notably, 

or halogen. Shoda et al. <^TZ?£. ^(Ei^^ to hydro 3 6n 

(2-methy^he„y,propoxylb^y^^ of a series of 5-f4- 

Kawamatsu et ai., U.S. Patent 4.340.605. disuse hypog^clSs of formula ' 




•*£ o^gen. represents an eeseZ £££L ^SStSS^ ^ 5^ *• 

Chem. Pharm. Bull. Japan, Vol. 30. pp. 3580-3600 (1 1 982) compounds; Sohda et ST. 

Sohda et al. also describe the compound of the formula 




as having weak hypoglycemic and plasma triglyceride lowering activity. 
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' nB, r , p^«t»n«on » expound, o. M*> « - » 
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and B is N or CH. 
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A preferred group of compounds are those of formula I wherein the dotted line represents no bond, Ri 
is methyl. X is O and A is O. Especially preferred within this group are the compounds where R is phenyl. 
2-naphthyl and 3.5-bis(trifluoromethyl)phenyl. 

A second group of preferred compounds are those of formula II wherein the dotted line represents no 
s bond. Ri is methyl and A Is O. Especially preferred within this group are compounds where B Is CH and R 
is phenyl, p-tolyl. m-tolyl. cyclohexyl and 2-naphthyl. Also especially preferred is the compound where B is 
N and R is phenyl. 

The present invention also includes pharmaceutical compositions for use in hypoglycemic and hyper- 
cholesterolemic mammals which comprises blood sugar lowering and blood cholesterol lowering amounts. 
10 respectively, of compounds of formulae 1 and II with a suitable carrier. 

Also included are methods for lowering blood glucose or blood cholesterol in a hyperglycemic or 
hypercholesterolemic mammal, respectively, which comprises administering to said mammal a blood 
glucose lowering or blood cholesterol lowering amount of a compound of formula I or II. 

The expression " pharmaceutical ly-acceptable salts" is intended to define but not limited to such base 
15 salts as the alkali metal salts, (e.g. sodium and potassium), alkaline earth metal salts (e.g. calcium and 
magnesium), aluminum salts, ammonium salts, and salts with organic amines such as benzathine (N.N - 
dibenzylethylenediamine). choline, diethanolamine. ethylenediamine. meglumine (N-methylglucamine). be- 
nethamine (N-benzylphenethylamine) diethylamine. piperazine. tromethamine (2-amino-2-hydroxymethyl- 
1 ,3-propanediol) and procaine. Also included in the definition are such acid addition salts as the hydrochlo- 
20 ride, hydrobromide, sulfate, hydrogen sulfate, phosphate, hydrogen phosphate, dihydrogenphosphate, 
acetate, succinate, citrate, methanesulfonate (mesylate) and p-tolueneaulfonate (tosyiate) salts. 

The compounds of formula I wherein the dotted line represents no bond are prepared by two 
procedures. 

The first procedure or process comprises the removal of a triphenylmethyl moiety from the 3-position of 
25 the oxazolidinedione shown as follows: 



30 




. I 



The removal of the triphenylmethyl group is achieved by treating the starting material with trifluoroacetic 
acid at room temperature until the reaction is complete. Reaction time is generally 30-60 minutes. The 
40 desired product Is obtained by quenching the reaction mixture in water followed by'extraction of the product 
with a water-immiscible solvent such as ethyl acetate. The product can be purified by conventional means 
such as recrystalHzation or chromatography. 

The starting reagents leading to I can be prepared by methods herein described and comprise either a 
coupling of an alcohol (X=0) and a phenol, such as 

45 



SO 




5 
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or the afcytaUon of 3-triphenylmemyl-2.4^xazo..dinedione. such as 



-CH-Cl 




I 



I' 



The second process fcad* .0 - ***** ^^21'^^^ 
The sterling olelinic products » •^^°^mmm "herein the dotted line represents no 

of the formula (I) wherein the dotted In. nitroQ8 n. in the presence of a sulfur res.st.ant 

of hydrogen, or hydrogen mixed wtt » anmeri dUuent ^ whlch subst antiaily dissolve 

noble metal hydrogenatlori ' ^* 8 £*£S£ SU W hydrogenation or hydrogeno.ysls. Samples of 
the starting compound but which do ^J*™™™™*^™. dioxane and 1.2-dimethoxy ethane; low 
, such solvents include ethers ^« * 8 *^ and N-methy.pyr- 

molecular weight amides such an J^f^'^^'^'p^orUc and isobutyric acid. Especal* 

reaction in a seated vessel. £2^Za*- The preferred pressure range when 

inside the reaction vessel can vary tiaT pure hydrogen, is from about 2 to about 5 kg/cm*, 

the atmosphere inside the reaction sutetant^i y^ureh^ og ^ ^ ^ ^ ^ 

The hydrogenation is generally run at a temperature values, hydrogenation generally 

. about 25- to about 50' C. ^W** 8 ^0^^^ 20 Purred nob.e metal catalysts 

takes place In a few hours. e.g.. from about 2 hours M for tnis kind of transformation, 

used in this hydrogenation ^JT^T A J? eSsTt paliadlum catalyst Is prefened because 
for example, palladium, platinum andjhodium^ A sulfur res, ^ frQm ^ 

When the hydrogenation of the ™^ d ° U ^^ methods. e.g.. the catalyst ,s 

. esj : y rr :rss r= ss ^ ■ — ■ » - — — 

^£22^-^ dotted ,ine represeots 8 hBBd we prepared by tt - Bfl the 

corresponding 2^.o-2.4^xazo.idinedione of the formula 
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with an oxidizing agent in a reaction-inert solvent such as dimethytformamide. The preferred oxidizing 
agents are peradds, such as m-chloroperbenzoJc acid or mono-peroxyphthalic add and hydrogen peroxide 
under basic conditions. The reaction is usually carried out at room temperature for a period of 1 .5-2 hours 
using an equimolar amount plus a 20-30% excess of the oxidizing reagent The product is isolated by 

is adding the reaction mixture to water followed by extraction with a water-immlsclble solvent such as ethyl 
acetate. Purification can be carded out by recrystalllzation or chromatography. 

The 2-thlo-2.4-oxazo!idlned!on8 shown above is prepared by the reaction of the corresponding ben2al- 
dehyde derivative with an excess of 2-thio-2,4-oxazolidlnedione and a 2-4 fold molar excess of anhydrous 
sodium acetate. The resulting mixture is heated at a temperature high enough to effect melting, generally 

20 about 140-170* C, at which temperature the reaction is substantially complete in from about 5 to 60 
minutes. The desired olefin is then isolated, for example, by mixing with water and filtration, to obtain the 
crude product which is purified, if desired, e.g., by crystallization or by standard chromatographic methods. 

Those compounds of formula II where the dotted Sne represents no bond are prepared by the reduction 
of the corresponding olefin as was described in the second process leading to the compounds of formula I 

26 where the dotted line represents no bond. The reaction conditions are the same as previously described as 
are the methods for isolation and purification. 

The process conditions leading to ll wherein the dotted Bne represents a bond are also the same as 
those providing for the synthesis of the olefin of formula I. wherein the corresponding 2-thio-2,4-ox- 
azolidinedione is treated with an oxidizing agent. Again, the reaction parameters are the same, as are the 

30 means of Isolation and purification. 

In addition, there Is one further process for preparing compounds of formula II where B is N and the 
dotted line represents no bond. This comprises reacting a compound of the formula 




with an o-amtnophenol of the formula 




under dehydrating conditions. In practice, equimolar amounts of the reactants depicted above, where A, R 
and Ri are as defined, are heated in a high boiling, reaction-inert solvent such as o-dichtorobenzene, in the 
55 presence of excess phosphorus pentoxide and bis<trimethylsiryl)ether at 125-150*C for 2-3 hours. The 
product is isolated by quenching the reaction in water followed by extraction with a water immiscible 
solvent. Purification is by recrystallization or chromatography. 

The starting reagents for the processes described are contained herein or are prepared by reactions 
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hypocholesteroternte agente. in procedure:. Laborato ry. Bar Harbor. Maine) 

^TSa^eSc tffSw^ "*» (0Wa ^S o^e°accRrna«on period, the 

Five to eight weeK ora d d animal care practices. After aor» treatment 

were housed five per cage under ^stanoar ^ ^ an and 2 o /o 

a5 animals were ^'^^^S ^ ^ ^^JX^^^^ S ^ 

The blood ^r^^SZ metabolite analysis- Animals ^^^gol; Lhda et a... Chem. 
sodium heparin, and held on ice tw dgfitazone; U.S. Patent WJT ■ w , e consis ting 

drug (5-50 ^>;, a ^^5 ^ vehicle. AH drugs were J****** ^lar route) lor 

sar jsr Bctt . rt . - — « — . — w — 
- ^^uL- — — * r^wsr^ss^ 

so containing 0.75% chole sterol 31% WW . feed g n hrW of vehicle (0.1% 

coconut oil. 0.25% cholic add. 4% salts a contro) group ^ 5 rrvWKS I « 



EP 0 428 312 A2 



total cholesterol levels or the ratio of LDL + VLDL/HDL, the compounds of this invention generally show 
favorable result in lowering cholesterol levels. 

The present compounds of the formulae (I) and (II) are clinically administered to mammals, including 
man. via either the oral or the parenteral route. Administration by the oral route is preferred, being more 

s convenient and avoiding the possible pain and irritation of injection. However, In circumstances where the 
patient cannot swallow the medication, or absorption following oral administration is impaired, as by disease 
or other abnormality, it is essential that the drug be administered parenteraily. By either route, the dosage is 
in the range of about 0.10 to about 50 mg/kg body weight of the subject per day, preferably about 0.10 to 
about 10 mg/kg body weight per day administered singly or as a divided dose. However, the optimum 

io dosage for the Individual subject being treated will be determined by the person responsible for treatment, 
generally smaller doses being administered initially and thereafter increments made to determine the most 
suitable dosage. This will vary according to the particular compound employed and with the subject being 
treated. 

The compounds can be used in pharmaceutical preparations containing the compound, or pharmaceutic 
J5 cally acceptable acid salt thereof, in combination with a pharmaceutical ly-acceptable carrier or diluent. 
Suitable pharmaceutically-acceptable carriers include Inert solid fillers or diluents and sterile aqueous or 
organic solutions. The active compound will be present in such pharmaceutical compositions in amounts 
sufficient to provide the desired dosage amount in the range described above. Thus, for oral administration 
the compounds can be combined with a suitable solid or liquid carrier or diluent to form capsules, tablets. 
20 powders, syrups, solutions, suspensions and the like. The pharmaceutical compositions may, rf desired, 
contain additional components such as flavorants, sweeteners, excipients and the like. For parenteral 
administration the compounds can be combined with sterile aqueous or organic media to form injectable 
solutions or suspensions. For example, solutions in sesame or peanut oil. aqueous propylene glycol and the 
like can be used, as well as aqueous solutions of water-soluble pharmaceutically-acceptable salts of the 
25 compounds. The injectable solutions prepared in this manner can then be administered intravenously, 
intraperitoneaUy. subcutaneously, or intramuscularly, with intramuscular administration being the preferred 
parenteral route In man. 

The present invention is illustrated by the following Examples. However, it should be understood that 
the invention is not limited to the specific details of these examples. 

30 

EXAMPLE 1 



35 

(I: RgCtHniRt^CHa; A=0;andX = 0) 



40 

A. Ethyl aipha^dohexylcarbonylaminoacetoacetate 

To a suspension of 23.6 g of ethyl aipha-amlnoacetoacetate hydrochloride in 450 ml of chloroform 
cooled to 0*C was added 19.52 ml of cyclohexylcarbonyl chloride. After 20 minutes at 0*C, 36 ml of 
45 triethylamine was added drop wise over a period of 30 minutes. The reaction mixture was allowed to warm 
to room temperature, was washed with water (2 x 300 mi) and brine (300 ml) and dried over magnesium 
sulfate. Removal of the solvent In vacuo gave 35.1 g of an oil which on chromatographing on 400 g of silica 
gel (hexane-ethyl acetate; 7.5:2.5; v:v) gave 135 g of product. m.p. 74-75* C. 

60 

B. Rhyl 2-cyclohexyl-5-methyloxazole-4-carboxylate 

To a solution of 260 mg of the product of Example 1A In 1.5 ml of dry dlmethyfformamide was added 
460 mg of phosphorus oxychloride and the resulting solution heated at 90* C for 1.5 hours. The reaction 
55 mixture was cooled, poured onto 20 g of ice and subsequently neutralized with 12 ml of a saturated 
aqueous sodium bicarbonate solution. The mixture was extracted with ethyl acetate and the organic phase 
washed with water (2 x 20 ml) and a brine solution and dried over sodium sulfate. Removal of the solvent 
under vacuum gave 210 mg of crude product which was purified by chromatographing on 30 g of silica gel 



9 
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(hexane-acetone; 8.5:1.5; v:v). 140 mg. 

C 2 -Cvclohoxyl-4-hvdroxvmefoyl-5 -mothyloxazole 

" To 32 m, - a 1M solution of lithium ^'^^ J 1 ^^^^!^* ^^^p[© 'if]^ hi *64 C *ml ^"dry^teti^^o^rmr 
and cooled to 0* C was added + at 0* C for 25 minutes and was 

When the addition was complete, the sodlum hydr0X ide and 50 ml of water. The 

without further purification. 



D 2-Cyclohexyl-4-chloromethv l-5-methyloxa2ole 

next s« -thou, M. Potion. 
E 2-Cvclohexyl-4-cvanomBthy1- 5-methyloxazole 

to a solution of 5.16 g ot th. product of BarotelO m 30 im or ^ ^ 

stirred a, room tamporaturo for 2 5 ho« and was J« P^^ washe<J ^ wal ., , 2 » 400 

prodS i aTjr* L product was usad wHhou. furd-ar pudflca.00. 

ss F 2-Cyclohe>ql-»oarboicymottty '-»'"alhyloxazole 

" To „ - - — - ^-^^rsi^!^^^ 55 

desired product as a dark brown oil. 
45 G. 2-CyclohexYl-4-hYdroxyethy l-5-methyloxazole 

" To a solutfon of 3.35 fl of the product of Example IP , 30 ml £ 

under a nitrogen atmosphere was added 45 m^ of a ^J°^ on ^ ^ on was que nched by 
complex in anhydrous tetrahydrofuran over ^ a ^ ^^lowed by 20 ml of a 1N sodium 

50 adding 25 ml of a mixture of «^d^furan ^ water d .^v.^W ^ 

carbonate solution. Water (300 ml) and ethyUce «^JJJ ac0tate (2 x 100 ml). The extracts were 
The aqueous layer was separated and e^^J , h V aL to give 3.34 g of a darx oil. Flash 

38:62: V ' V) eaV8 ^ ^ " ^ 

ss product. 
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The product of Example 1G (870 -_mg), 2.0 g of 3Hfiphenylmethyl-5-(p-hydroxyben2yl)-2 4K)x- 
azolidinedione and 1.31 g of triphenylphosphine ware combined in 25 ml of dryletrahydrofuran under a 
nitrogen atmosphere. To the resulting homogeneous solution was added 786 mg of diethyl azodicarboxylate 
dropwise at room temperature. After stirring for 27 hours, the reaction mixture was quenched with water 
(100 ml) and the solution extracted with ethyl acetate. The ethyl acetate layer was washed with a brine 
solution and dried over sodium sulfate. Removal of the solvent in vacuo gave a crude residue which was 
chromatographed on silica gel (280 g) (tolu^fetfioxane; 9.4:0.6; v:v)"toglve 1 .15 g of product. 



I. 5^4^2-Cyclor»xyl-5-methyloxazol^ylethc^lbergyl)-2,4^xazolidinedione 

The product of Example 1H (830 mg) was added to 10 ml of trifluoroacstJc acid and the reaction 
mixture was stirred at room temperature under nitrogen for 30 minutes. The reaction mixture was diluted 
with 200 ml of ethyl acetate and the resulting solution washed with water (4 x 40 ml) and a brine solution (2 
x 25 ml), and dried over sodium sulfate. The solvent was removed in vacuo and the residue chromatog- 
raphed on 80 g of silica gel (toluene-dloxane; &2: v.-v) to give 465 mg 5? the~3esired product 

The NMR (300 MHz. C0CI 3 ) delta, showed absorption at 8.59 (bs. 1H). 7.03 (d. 2H) . 6 71 (d 2H) 4 97 
(t. 1 H). 4.0 (t, 2H). 3.12 (ABq. 2H). 2.80 (t, 2H). 2.78-2.64 (m. 1 H). 2.19 (s, 3H) and 2.0-1 .12 (m 10H) 



EXAMPLE 2 



Employing the procedures of Example 1 and starting with the appropriate reagents, the 
compounds were prepared: 
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f 

NH 



> 



X m P.°C_ NMROflO M Hz) delta _ 
-1- - ~ (DMSO-dg) 8.35 <s, 

2H) , 8.18 {s, 1H) , 
C H 3 O O 167-170 7 q4 2H) , 6.81 

<d, 2H), 5.11 <t, 
1H) , 4.15 (t, 2H) , 
3.10-2.84 (m, 4H) 
and 2.36 <s, 3H) . 

Analysis calculated for C^H^O^: 

C, 54.6; H, 3.4; N> 5.3%. 
C. 53.81 H» 3.3; 3.2%. 
FOUnd? (DMSO-d 6 ) 8.32 <S, 

^ ^ . 1H) , 8.0-7.82 (m, 

CH 3 S O 182-183 4H)f ?>56 . 7 . 42 (m , 
' 2H), 7.03 (d, 2H), 

6.82 <d, 2H), 5.12 
(t, 1H>, 4.24 (t, 
2H), 4.42-2.86 im, 
4H) and 2.40 (s, 
3H) . 

Analysis calculated for C^^S: 

. C, 68.1; H, 4.8; N, 6.1%. 
C, 59.0; H, 4.0; N, 5.0%. 

Found : 



5-(4-[Cyclohexy>-5-mej 
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To a solution of 465 mg of the product of Example 1 in 1.5 ml of dry tetrahydrofuran under nitrogen 
was added 137.5 mg of sodium trimethylsilanolate in one portion. The reaction mixture was allowed to stir 
for 2 hours at room temperature and was then concentrated to dryness under vacuum. The residue was 
triturated with 20 ml of diethyl ether, filtered, washed with ether and dried in vacuo, 391 mg, m.p. 209- 
s 214" C dec. 



EXAMPLE 4 

10 

S-(4^2-Phenyl-5-methytoxazol-4-ylethoxy]ben2yf)-2.4^xazolldlnecflone 
(I: R = CtH 5 ; R, =CH»; A = Q; and X = Q 

»s 

A. 4-(2-Phenyl-5-methyloxazoi-4-ylethoxy)benzaldehyde 

A mixture of 6.0 g of 4^2-phenyl-5-methytoxazol-4-ylethoxy)ben2onitrile (prepared by reacting p- 
20 fluoroberuonitrlle with 2-phenyl4-hydroxyethyl-5-methytoxazole). 6.0 g of Raney nickel alloy and 100 ml of 
70% formic add was heated to reflux for 2 hours. The reaction was cooled and the solids filtered and 
washed with ethyl acetate. The washings and formic acid filtrate were combined and concentrated in vacuo 
to an oil. The residue was treated with water (100 ml) and extracted wfth ethyl acetate (3 x 100 ml). The 
extracts were combined and washed with water until the pH of the washings was 7. The extracts were 
25 washed with a brine solution, dried over sodium sulfate and concentrated to an oil, which on chromatog- 
raphing on 250 g of silica gef (ethyl acetate-hexane; 30.70; v:v) gave 5.08 g of product, m.p. 79-81 * C. 



B. 4-{2-Phenyl-S-fnethy1oxa2oM-yletrioxy)bsnzyl alcohol 

30 

Using the procedure of Example 1C, 2.0 g of the product of Example 4A and 6.51 ml of a 1.0M solution 
of lithium aluminum hydride in diethyl ether gave 1 .69 g of the product as a waxy solid, m.p. 1 10-1 1 3 * C. 



36 C. 3-Triphenylmethyl-2.4-oxazolidinedione 

To a solution of 600 mg of 2.4-oxaiolidinedlone and 601 mg of trtethylamine in 7.0 ml of chloroform 
was added 1.68 g of tripheriyl chloromethane and the reaction mixture stirred at room temperature for 30 
minute* The resulting mixtdre was dissolved in 250 ml of ethyl acetate and washed with water (3 x 50 ml) 
40 and bhjw (2 x 20 ml) and dried over sodium sulfate. Removal of the solvent gave 1.8 g of the desired 



P. 4-(2-Phenyl-5-rnethytoxazol-4-ytethoxy)banzyl chloride 

45 

To a solution of 1.8 g of the product of Example 48 in 10 ml of tetrahydrofuran cooled in an ice bath 
was added 2.5 ml of concentrated hydrochloric acid and the reaction mixture was heated until a solution 
resulted. The reaction was allowed to proceed at room temperature for 2 hours, at which time 1 .0 ml of 
additional acid was added. After, stirring 30 minutes at room temperature, 1.0 g of calcium chloride was 
so added and the stirring continued for 70 minutes. The reaction mixture was diluted with 150 ml of ethyl 
acetate and the resulting solution washed with water (2 x 75 ml) and a brine solution (1 x 30 ml). The 
organic phase was separated, dried over sodium sulfate and concentrated in vacuo to give 1.65 g of the 
desired product, m.p. 88-90* C. 



E. 3-Triphenylmethyl-5-(4-{2-phenyl-5-methyloxazol-4-ylethoxy]bertzyl)-2. 4-oxazolidinedione 

To 728 mg of the product of Example 4D in a 25 ml round-bottom flask under a nitrogen atmosphere 



13 
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was added 5.0 ml of a 2.0M solution of magnesium methyl carbonate In f™^*™™** 
resultlna solution heated to 85* C for 40 minutes. The resulting orange red solution was then added to a 25 
TinecS Mto* rSSnho 800 mg of the product from Example 4D. The resulting solution was heated 
££S£m TJFcE 3 hours. An additional 0.5 equivalent of methyl magnesium anion was prepared 
a£ addeS tTthe reaction mixture and the reaction heated overnight at 50 C. The reaction was poured ,r*o 
To o o< ice and 20 ml of 1.0M hydrochloric acid and the mixture aiiowed to stir for 10 ^J»£""» 
IS >> i 100 ml) was used to extract the aqueous slurry. The extracts were combined, washed with water (2 x 
V^sTZ^Lon (2 x 50 m„ and dried over sodium sulfate. Removal * *^"J^. 
oranqe oil which was chromatographed on 180 g of silica gel packed .n ethyl ace ate-hexane <20/o.80A. 
v v) using the same ratio of solvents for the e.ution. This provided an orange o.l wh,ch 
Further elution with the same solvents (30%:70%; v:v) provided 650 mg of the des,red product as an o.ly 
orange solid. This was used without further purification. 

F. 5-(4-[2-Phenyl-5-methyloxazol-4-ylethoxy]ben2yl)-2,4-oxazolidlnedione 

The oroduct of Example 4E (240 mg) was added to 0.5 ml of trifluoroacetic acid and the reaction 
mlxTe heafeolt 60' C for 20 minutes. The reaction mixture was Md M M ^ 
organic solution extracted with water (2 x 30 ml) and a brine sd lution (1 x ^and*1ed over sodium 
, sulfate. Removal of the solvent gave 208 mg of crude product wh-ch on ^ roma ^^ , " g h ^ o| f d ° m ° f 
silica gel (ethyl acetate/hexane - 30%/70% and then 50%/50% - v») gave 74 mg of an off-white sol.d, m. P . 

163-165" C. Mass spectra confirms the product identity. 

Employing the procedures of Example 4 and starting with the appropriate reagents, the foltowmg 

(i: R = beta-C,oH 7 ; R, = CH 3 ; A = 0; and x't O) and 

5-<4-f2-fur-2-yl -5^efrytoxazol4-yletrK)xy^ m.p. 148-151 C 

(I: R = 2-C*H 3 0; R, = CH 3 ; A-O; and X = 0). 



EXAMPLE 5 



36 S .^f2.Phe nvl-S^ethvtoxa 2 oh4-ylpropi onvl1ben Z vl)-2.4-ox^ (I: R = CtHs: Ri =CH 3 ; A=Q; and 
— — X=C=Q) 

to A. 5-(4-[2-Phenyl-5-methyloxazol-4-ylpropionyl]benzylldene)-2-thlo-2.4-ox azolidinedione 

A mixture of 530 mg of 4-(2-phenyl-5-methyloxa20l-4-ylpropionyl)ben 2 aldehyde, 292 mg of 2-Wc.-2.4- 
oxa^Winedione and 409 mg of sodium acetate In 3 ml of giada. acetic add was heated to refiux 2.5 hours. 
An^diZTal 40 mg of sodium acetate was added and the heating continued for 30 minutes. The reaction 
« mbdlre waTpoUred'nto water and the product extracted with ethyl acetate (150 ml,. The = ^e« 
washed with water (2 x 75 ml) and a brine solution (2 x 50 ml), dried over sodium sulfate and concentrated 
to an orange oil. Trituration of the residue with methanol (3 x 25 ml) gave 223 mg of solid product. 

so b. 5-(4-(2-Phenyl-5-methyloxazoi-4-ylproplonyl]benzylidine)-2.4-oxazolldlnedione 

To a solution of 223 mg of the product of Example 5A in 4 ml of dlmethylformamlde, chilled In ice. was 
added 150 mg of m-chloroperbenzolc add. The resulting reaction mixture was allowed to stir at room 
temperature for 2 hoWand was then diluted with 150 ml of diethy. ether. The organic solution was washed 
55 with water (3 x 50 ml) and a brine solution (2 x 50 ml) and dried over sodium sullate. Removal of the 
solvent in vacuo gave a yellow-orange solid which was recrystallized from methanol. 103 mg. 
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C. 5-(4^2-Phenyl-5^ethyl<wazo^ylpropionylJberizyl)-2.4-oxazoUdinedione 

A mixture of 103 mg of the product of Example 5B and 40 mg of 10% of a sulfur resistant paliadium- 
on-charcoal catalyst in 5 ml of dry tetrahydrofuran was shaken In a hydrogen atmosphere for 15 hours at a 
pressure of 40 psi. The catalyst was filtered through cellte and the filtrate concentrated to a white solid. 69 
mg. The product was further purified by chromatographing on SO g of silica gel (acetone-hexane: 30%-70%; 
v:v). 35 mg, m.p. 1 98-200 *C. 



EXAMPLE 6 



5-(4^2j>Methox yphenyl-5-methytoxazol^yleftoxy} 

(I: R^p-CHOCtH; R, = CH a ; A = 6; andX = Q) 



A 2-p-Methoxyphenyl-4,5-dimethytoxazole N-oxide 

Dry hydrogen chloride was bubbled through a solution of 13.5 g of 2.3-butanedione monoxime and 20 g 
of p-methoxybenzaldehyde in 45 ml of acetic acid and cooled In an tee bath for 30 minutes. The resulting 
slurry was added to 250 ml of diethyl ether and the solids filtered. The soGds were washed with ether and 
added to 200 ml of water. The pH of the aqueous suspension was adjusted to pH 12 with concentrated 
ammonium hydroxide and extracted with 600 mi of chloroform. The organic phase was washed with water 
(2 x 200 ml) and a brine solution (1 x 100 ml) and was dried over sodium sulfate. Removal of the solvent in 
vacuo gave 28.3 g of the desired product. m& 138-140' C. " J 



B. 2j>-Memoxyohenyl-4^ton»nethyi-5-methylaxazole 

To a cold solution of 28.2 g of the product of Example 6A in 100 ml of chloroform was added slowly 
21.7 g of phosphorus oxychloride In 170 ml of chloroform. Following the addition, the reaction was refluxed 
for 30 minutes and was then cooled in an ice bath. Concentrated ammonium hydroxide was slowly added to 
the cold organic solution until the pH was about 10. The resulting slurry was washed with water (3 x 150 ml) 
and a brine solution (2 x 100 ml) and the organic phase dried over sodium sulfate. Removal of the solvent 
In vacuo gave 28.6 g of a yellow-brown solid. The residue was extracted with 400 ml of hot hexane. The 
hexane was decanted from a dark tan and concentrated to about 100 ml and the solids allowed to 
crystallize, 13.23 g. 



C. 2^MethoxyphenyM-cyanomethyl-5-methyloxazol8 

A mixture of 4.0 g of the product of Example 6B and 2.19 g of potassium cyanide in 17 ml of 
dimethylsulfoxide was stirred under a nitrogen atmosphere at room temperature for 3 hours. The reaction 
mixture was poured Into 50 ml of water and the product extracted with diethyl ether (2 x 100 mi). The 
extracts were combined, washed with water (2 x 100 ml) and a brine solution (1 x 50 ml) and dried over 
sodium sulfate. Removal of the solvent gave 3.71 g of desired the product 



D. 2-p-Methoxyphenyl-4-carboxymelhyl-5-methyloxazole 

Starting with 3.5 g of the product of Example 6C. 35 ml of 2.0N aqueous sodium hydroxide solution and 
35 ml of ethanol and following the procedure of Example IF 3.56 g of the desired product was isolated. 



E. 2-p-Methoxyphenyl-4-hydroxyethyl-5-methyloxa2ola 
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i of 1 0 M s° ,ut,on 

of mum > roduct 

temperature. 1-^9 
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5^2K2-Phenyh5Hnethyloxazol^ylmemyl]benzofur-5-ylmethyl)-2.4^xa20lldlnecllC3ne 
(II: R = C 6 H 5 ; Ri =CH 3 ; A = 0; and B = -CH"""*) 



A. 2-(2-Phenyl-5-methyloxazol-4-ylcaffaonyl-5-bfomobenzofuran 

To a slurry of 294 g of 5-bromosaflcylaldehyde in 3 liters of dry ethanol was added 79.08 g of sodium 
methoxlde and the mixture allowed to stir for 20 minutes. To the resulting yellow slurry was added 41 0 g of 
lo 2-phenyl-4-bromoacety1-5-methyloxa2ole and the slurry heated to 78* C for 2 hours. An additional 250 mg 
of sodium methoxide was added and heating continued overnight under a nitrogen atmosphere. The 
reaction was cooled and the solids filtered and washed with ethanol, 393 g. m.p. 212-213* C. 



, 5 b. 2-(2-Phenyt-S-methyloxa2ol-4-ylhydroxymethyl)-S-brorru3ben20t\jran 

To a slurry of 265.44 g of the product of Example 7A in 2.1 liters of tetrahydrofuran was added 2.5 liters 
of absolute methanol and the slurry cooled in an ice bath. Sodium borohydride (26.3 g) was added in four 
portions over a period of 15 minutes. After stirring In the cold for 30 minutes, the reaction mixture was 
20 allowed to warm to room temperature. After 1 hour the solvent was removed in vacuo and the residue 
treated with 3 liters of water. The solids were tittered, washed with water and driedln vacuo. 221.48 g. ro>. 
152-154* C. 

25 C. 2-(2-Phenyl-S-metJiyloxa20l-4-ylmethy1)-Srbromoben20fiJran 

Trifluoroacetjc acid (7 ml) was added to 1.35 g of the product of Example 7B under a nitrogen 
atmosphere followed by the addition of 817 mg of trtethylsilane and the reaction mixture stirred for 1 hour at 
0* C. The reaction was diluted with 125 ml of ethyl acetate and the organic phase washed with water (1 x 
so 50 ml). 1M sodium hydroxide solution (1 x 50 ml), water (1 x 50 ml) and a brine solution (2 x 50 ml). The 
organic phase was dried and concentrated In vacuo to give the crude product, which was chromatographed 
on silica gel (ethyl acetate-hexane; 10%-90%; v:v). 1.28 g. m.p. 98-100* C. 



35 D. 2-(2-Phenyl-5-methyto)cazol-4-ylmethvf)-5-cyaiTObenzofura^ 

A mixture of 1.28 g of the product of Example 7C and 623 mg of cuprous cyanide was treated with JO 
ml of dlmethytformamide and the yellow slurry heated under a nitrogen atmosphere overnight at 150* C. 
The mixture was cooled and poured Into 15 ml of concentrated ammonium hydroxide diluted with 5 ml of 
40 water. An additional 25 ml of ammonium hydroxide was added and the mixture extracted with 200 ml of 
ethyl acetate. The organic phase was separated, washed with water (3 x 75 ml) and a brine solution (2 x 50 
ml) and dried over sodium sulfate. The residue resulting from removal of the solvent In vacuo was 
chromatographed on 100 g of silica gel (ethyl acetate-hexane; 20%-80%: vv) to give 626 mg of product, 
m.p. 139-140* C. 



E. 2-(2-Phenyl-5-methyloxazol-4- ylmelhyl)-5-benzoturancarboxaldehyde 

A mixture of 620 mg of the product of Example 7D and 620 mg of a 50% aluminum-nickel alloy in 20 
so ml of 70% formic add was heated to reflux for 2 hours. The reaction was cooled and the solids filtered. The 
nitrate was extracted with 200 ml of ethyl acetate and the extract washed with water (2 x 75 ml). 1N sodium 
hydroxide solution, water (2 x 75 ml) and a brine solution (1 x 50 ml). The extract was dried over sodium 
sulfate and concentrated to give 544 mg of the desired product, m.p. 116-1 18* C. 

56 

F. 5-(2-(2-Phenyi-5-m9thyloxazol-4-ylmemyl]benzofur-5-ylmemylldene)-2-mlo-2.4K)xaj:oUdinedione 

A reaction mixture comprised of 534 mg of the product of Example 7E. 296 mg of 2-thio-2.4- 
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ssirs mes. £ La^i-s. .... «. *~ «. ~ 

m.p.1S0*C(dec). 

notassium hydroxide. 1.5 ml of water and 9 ml of met hanoiana m al|owed tQ ^ at 

ST To the y co.d s.urrv was added 0.35 m« of 30% ^rogen ^ ■ ^ ^ hydrochlorjc d 
room temperature for 1.5 hours, ^/^^^^th water (2 x 50 ml) and a brine so.ut.on 
extracted with 125 ml of ethyl acetate. Th B J^^oi solvent in vacuo gave 160 mg of product. m.p. 

(2 x 50 ml) and dried over sodtum sulfate. Removal of me 

185-200* C. 

" 1 in, n- . 

recrystallized from methanol. m.p. 190-191 C. 



I Analvsis calculated for CjsHisOsNa. 


Found: 


C. 68.7; 
C. 67,0; 


H. 4.5; 
H. 4.5; 


N. 7.0%. 
N.6.8%. 



EXAMPLE 8 



Employing the procedure of Example 7A and starting i 
armediates were prepared: 



» appropriate reagents, the following 
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Using the procedure of Example 7© and employing the appropriate reagents, the following inter- 
mediates were prepared: 




R 


*1- 


A 


B__ 


ra.p . °C 


8 - C 10 H 7- 


CH 3 


O 


-CH- 


189-191 


£-CH 3 C 6 H 4 - 


CH 3 


o 


-CH= 




m-CH 3 C 6 H 4 - 


CH 3 


o 


-CH- 


133-136 


C 6 H ll" 


CH, 


o 


-CH= 




C 6 H 5- 


CH, 


s 


-CH= 


144-146 
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Starting 
were prepared: 



* materials and using the procedure 
with the requisite matenais ** 
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of Example 7C. the following intermediates 




88-90 
oil 
134-135 



L '6 n 5 



Using the procedure c 
were prepared: 



EXAMPLE 11_ 



requisite reagents, the .Clewing intermediates 



B- C 10 H 7" 





A 


CH 3 


0 


CH 3 


0 


CH 3 


0 


CH 3 


0 


CH 3 


S 



B _ 



-CH= 



-CH= 

m-CH 3 C 6 H 4 - <-» 3 " . Q5 . 87 

r H - C»3 ° 

C 6 H H 3 _ CH=S 134-136 
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EXAMPLE 12 

Employing the procedure of Example 7E and starting with required reagents, the following intermediates 
were prepared: 




R 


*1- • 
CH 3 


A 


B 


m.p.'C 


*- C 10 H 7- 


0 


-CH= 


153-155 


£-CH 3 C 6 H 4 - 


CH 3 


d 


-CH= 


12*8-129 


m-CH 3 C 6 H 4 - 


CH 3 


0 


-CH=« 




C 6 H U" 


CH, 


0 


-CH» 


oil 


C 6«5- 


CH 3 


s 


-CH= 


142-146 



EXAMPLE 13 



Using the procedure of Example 7F and starting with the appropriate starting reagents, the following 
compounds were prepared: 
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M m, - ^pounds o. Ex-P* 1* -i f- *» ^ff* «*" emPto, " n9 
proariur, of Bm» 78. ft. toltowlna compound. M. P 




R 




A 


B 




CH 3 


O 


-CH» 


£ -CH 3 C 6 H 4 - 


CH 3 


O 


-CH= 


m-CH^CgH^- 


CH 3 


0 


-CH= 


C 6 H 11" 


CH 3 


0 


-CH= 


C 6 H 5- 


CH 3 


s 


-CH= 
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Employing the procedure of Example 7H and starting with the products of Example 14 and necessary 
reagents, the following final products were prepared: 




*- C 10 H 7- 
£ -CH 3 C 6 H 4 - 

m-CH 3 C 6 H 4 - 

C 6 H ll" 
C 6 H 5- 



*1- 


A 


B 


m.p.°C 


CH 3 


0 


-CH« 


178-210 


CH 3 


0 


-CH» 


184-185 


CR 3 


0 


-CH= 


> 240 
(Na salt) 


CH 3 


0 


-CH= 


98 


CH 3 


s 


-CH- 


148-151 



V.! : (II: R = C«Hs; R< =CH a ; A = Q: and B~=N ~ 



A. 5-p-Hydroxyphenyl-2,4-oxazoltdinedione 

45 To 10 ml of trifiuoroacetic add was added 500 mg of 3-Wphenytmethyl-5-p-hydroxyphenyl-2.4- 
oxazolidlnedtone and the reaction mixture stirred at room temperature for 10 minutes. The reaction was 
poured into 50 ml of water and extracted with ethyl acetate. The organic layer was separated, washed with 
water (2 x 40 ml) and dried over sodium sulfate. Removal of the solvent In vacuo gave a yellow solid which 
was recrystallized from ethyl acetate-cyclohexane, 226 mg. 

50 

B. 5-(3-Nitro-4-hydroxyphenyl)-2.4-oxazolldln6dlone 

To 12 ml ol ice cold concentrated nitric acid was added the product of Example 16A. After 5 minutes 
65 the reaction mixture was. poured over 80 g of ice to give a yellow solid. The solid was extracted into ethyl 
acetate and the organic phase washed with water (2 x 80 ml), a brine solution (1 x 80 ml) and dried over 
sodium sulfate. Removal of the solvent gave 1.55 g of the desired product 
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C. 5-0-AmIpo-4-hydroxyphenyl)-2.4-oxazolldlnedione 

A mixture of 1.98 g of the product of Example 16B and 150 mg of 10% palled ium-on-charcoal in 6 ml of 
tetraiydrXran was sSaken in a hydrogen atmosphere for 4 hours. The spent oatalyst was Altered and the 
filtrate concentrated to a foam. 



D. 2-Phenyl-5-methyloxazol-4-ylacetlc acid £ 

,o To a solution of 1.0 g of 2-phenyl-4-hydroxyethyl-5-methyloxa 2 ole in 20 ml of acetone was added* 
solution consisting of 1 g of chromium trioxide. 0.9 ml of concentrated sulfuric acid and 4 ml water and 
the reaction stirred at room temperature for 40 minutes. The reaction mixture was poured ^ter (60 ml) 
and the product extracted with 150 ml of ethyl acetate. The organic layer was washed with wate (2 x50 ml 
and dried over sodium sulfate. Removal of the solvent gave the crude product as an oil The res.due was 

IS dissolved in 80 ml of ethyl acetate and the product extracted with 100 ml of 0.25N aqueous .odium 
tX& ^W^** was "P™** addWe<1 With hydrochloric acid and the ^«e*«*«> 
Xl50 ml of ethyl acetate. The organic phase was separated, dried over sodoim sulfate and concentrated 
to give a yellow solid. 500 mg. 

20 E . 5-<2-[2-Phenyl-5-methytoxa2ol-4-ylmethyl]ben20xazol-5-ylmethyl>- 2,4-oxa2olidinedlone 

A mixture of 650 mg of phosphorus pentoxide. 1.64 ml of bi S (trimethylsilyl)ether and 6 ml of o- 
dichtorobT^e was heaSd to 1<mTC for 10 minutes followed by the addition of 255 mg of the product of 

25 ExaZ^eC and 250 mg of the product of Example 16D. The resu.tJng reaction mixture was heated to 
f 5 Tc fo 2 hours and was then cooled and poured Into water. The product was extracted _w*J 
acetate, which was dried over sodium sulfate and concentrated to an oil. ^/^^^^^ 
raphed and then recrystallized from ethyl acetate-cyclohexane. 40 mg. m.p. «S-1J» C - ™° ™R (300 
MHz DMSOds) delta, showed absorption at 8.0-7.92 (m. 2H). 7.88 (d. 1H). 7.80 (s. 1H). 7.58-7.52 (m, 3H). 

30 7 27 '(d. 1 H). 5.34 (t. 1 H). 4.36 (s. 2H). 3.60-322 (m. 2H) and 2.52 (s. 3H). 



Claims 

35 1 . Compounds of the formulae 



40 



SO 
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O 




25 (ID 

° r t P i^ ac f utkial,y acC8ptabte saJt ^eo' ^eJn the dotted One represents a bond or no bond, R is 
ZTtTJ^.T'Z.T Cflrb ° n at ° m9 ' naphthy,> tWen y«' » substituted phenyl wherein 

no S.™ ^TJt ^ hSV<nfl 008 to cartJO " ataxy having one to three cartoon atoms 

3 ° JESTS tSrlSiS'N • ^T" 00 ^^ * »-*■ -e to three carbon atoms: X is O or' 

2. A compound of claim 1, formula I. wherein the dotted Una represents no bond 

3. A compound of claim 2. wherein R, is methyl. X is O and A is O 

4. The compound of claim 3 wherein R is phenyl. 2-naphthyl or 3.5-Ws(trifluoromethyl)phen y i. 
35 5. A compound of claim 1, formula II, wherein the dotted line represents no bond 

6. A compound of claim 5. wherein R, is methyl and A is o. 

8 t£ 2 2?* ft ^i HandRis 2-lo«yl. cyclohexyl. m-tolyi, or 2-naphthyl. 

8. The compound of claim 8. wherein R is phenyl and 8 is N. ~ 

« Lti^Z^ff COmP ° 3rtk ? n / 0f 088 in a ^P^9'ycemic mammal which comprises a blood glucose 
« towering amount of a compound of claim 1 and a pharmaceutical^ acceptable carrier 

c^^^we^LZ.^ "2 ^ r yperchoJe8t8ra,emic mammaJ which comprises a Wood 
cholesterol lowering amount of a compound of claim 1 and a pharmaceutjcaily acceptable carrier 

^iZC " 38 ^ h « ° f «*»' 1 to 8 * « ^ne as a 

45 ^choTSmto SgVT * " " ^ -V one of c^ms 1 to 8 for use ^ medidne as a 



Claims for the following Contracting States: ES. QR 
so 1. A process for preparing a compound of the formula 

S5 
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6 




O' 



10 

or a pharmaceutically acceptable salt thereof wherein R is cycloalkyl of three to seven carbon atoms, 
naphthyl. thienyl, furyl, phenyl or substituted phenyl wherein said substltuent Is alkyl of one to three carbon 
atoms, alkoxy having one to three carbon atoms, trifluoromethyl. chloro. fluoro or bis(trifluoromethyl); Ri is 
alkyl of one to three carbon atoms; A Is O or S; and X Is O or C ■ O; which comprises reacting a compound 
is of the formula 



20 




3 



O 



with trifluoroacetJc acid in a reaction-Inert solvent at room temperature until the reaction is substantially 
complete. 

30 2. A process for preparing a compound of the formula 



35 




or a pharmaceutically acceptable salt thereof wherein R is cycloalkyl of three to seven carbon atoms, 
naphthyl. thienyl. furyl. phenyl or substituted phenyl wherein said substltuent is alkyl of one to three carbon 
46 atoms, alkoxy having one to three carbon atoms, trifluoromethyl, chloro. fluoro or bis(trifluoromethyl); Ri is 
alkyl of one to three carbon atoms; A is O or S; and W is 



50 




or 
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wherein X is O or C = O; and B is CH which comprises reducing a compound of the formula 



Vc 



3. The process of claim 2 wherein the reduction Is carried out wtth hydrogen and a noble metal catalyst 

4. A process for preparing a compound of the formula 



i!h 



ZIZTZ T^f** whefejn R '« cyctoalkyl of three to seven carbon atoms, 

naphthyl th.enyl. furyl. phenyl or substituted phenyl wherein said substituent is alkyl of one to three carbon 
atoms, alkoxy having one to three carbon atoms, trifluoromethyl, chtoro. fluoro or blsftrtfluoromethyl); R, is 
30 alkyl of one to three carbon atoms; and A is O or S which comprises reacting a compound of the formula 




with a compound of the formula 




in a reaction-inert solvent under dehydrating conditions until the reaction Is substantially complete 

5 The process of claim 4. wherein the dehydrating conditions involve using an excess of P a Os and bis- 

(tnmethylsilyl)etherat12S-150 C. s 
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